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Claims
[1] An image decoding device for generating a decoded image,
comprising:

a variable length decoder for variable-length-decoding
an inputted encoded bit stream to obtain a parameter for
prediction signal generation, a compressed difference image,
and a filter for each of classes; and

a filtering processor provided with a plurality of
filters and carrying out a filtering process on the decoded
image acquired by adding a prediction image and a difference
image, wherein the prediction image is generated by using
the parameter for prediction signal generation, and the
difference image 1is acquired by decoding the compressed
difference image,

wherein the variable length decoder variable-length-
decodes, as information associated with each of a plurality
of blocks in the decoded image, identification information
indicating whether or not to carry out the filtering process
on the block,

wherein the filtering processor determines a class for
each of pixels of the decoded image, and carries out the
filtering process on the decoded image based on one of the
filters corresponding to each of the determined classes, and
also does not carry out the filtering process on the block
when the identification information indicates not to carry
out the filtering process, and

wherein a size of an area in which the class 1is
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determined for selecting one of the filters is different
from a size of the block for which whether or not the

filtering process is carried out is determined.

[2] An image decoding method for generating a decoded image
comprising, the steps of:

variable-length-decoding an inputted encoded bit
stream to obtain a parameter for prediction signal generation,
a compressed difference image, a filter for each of classes,
and as information associated with each of a plurality of
blocks in the decoded image, identification information
indicating whether or not to carry out the filtering process
on the block, wherein the decoded image is acquired by adding
a prediction image and a difference image, the prediction
image 1is generated by using the parameter for prediction
signal generation, and the difference image is acquired by
decoding the compressed difference image,

determining a class for each of pixels of the decoded
image,

carrying out a filtering process on the decoded image
based on each filter corresponding to each of the determined
classes; and

not carrying out the filtering process on the block
when the identification information indicates not to carry
out the filtering process, and

wherein a size of an area in which the class 1is
determined for selecting one of the filters is different
from a size of the block for which whether or not the

filtering process is carried out is determined.
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Claims
[1] An image encoding device comprising:
a prediction processing unit for detecting a pdrameter
for prediction signal generation from an inputted inage and a
reference image to generate a prediction ima from said

parameter for prediction signal generation and/said reference

image, and for calculating a difference ijfnage which is a
difference between said inputted image d saild prediction
image;

a difference image compression it for compressing the
difference image calculated by said pfediction processing unit;

a local decoding unit for d¢/coding the difference image
compressed by said difference imAge compression unit and adding
the difference image decoded £hereby and the prediction image
generated by said predictioyf processing unit to acquire a local
decoded image:;

a filtering unit ffor carrying out a filtering process of
compensating for a Aistortion superimposed onto the local
decoded image acqgWired by said local decoding unit, and for
outputting the Yocal decoded image filtered thereby to said
prediction prgcessing unit as the reference image; and

a ariable length encoding unit for
variable-Aength-encoding the parameter for prediction signal
generat/ion detected by said prediction processing unit, the

ence 1mage compressed by said difference image

en said filtering unit carries out the filtering process,

wherein

said filtering unit includes a region classifying unit
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for extracting a feature quantity of each of the regions whic
construct the local decoded image acquired by said 1lo
decoding unit to classify each of the regions into a clashs to
which said each of the regions belongs according to said ffature
quantity, and a filter designing and processing unit/for, for
each class to which one or more regions, among the regions which
construct said local decoded image, belong, genergting a filter
which minimizes an error occurring between saig inputted image
and said local decoded image in each of the offe or more regions
belonging to said each class to compensafe for a distortion
superimposed onto said one or more regiong by using said filter.
[2] The image encoding device accorfling to claim 1, wherein
the filter designing and processfng unit compares errors
occurring between the inputted image and the local decoded image
in each of the blocks which conétruct the local decoded image
acquired by the local decodifig unit between before and after
the filtering process, and/performs the filtering process on
a block in which the error/occurring after the filtering process
is smaller than the errgfr occurring before the filtering process
and outputs the filtgred local decoded image to the prediction
processing unit ag/the reference image while not performing the
filtering procegs on a block in which the error occurring after
the filtering/ process is equal to or larger than the error
occurring efore the filtering process and outputs the
yet-to-bg~filtered local decoded image to said prediction
procesging unit as the reference image.

The image encoding device according to claim 1, wherein
thf filter designing and processing unit selects a filter which

inimizes an error occurring between the inputted image and the

local decoded image in each of the blocks which construct the



10

15

20

25

48

local decoded image acquired by the local decoding unit fro

among filters which said filter designing and processing ugit
generates for each class to which one or more regions bglong
to compensate for a distortion superimposed onto said eagh block
by using said filter.
[4] The image encoding device according to claim 1, wherein
the filter designing and processing unit selects & filter which
minimizes an error occurring between the inputfed image and the
local decoded image in each of the blocks wiich construct the
local decoded image acquired by the loca)f decoding unit from
among filters which the filter designifig and processing unit
generates for each class to which o or more regions belong
and filters prepared in advance to gompensate for a distortion
superimposed onto said each blogk by using said filter.
[5] The image encoding devi according to claim 1, wherein
the filter designing and progessing unit selects a filter which
minimizes an error occurrifig between the inputted image and the
local decoded image in ¢ach of the blocks which construct the
local decoded image quired by the local decoding unit from
among filters whiclf the filter designing and processing unit
generates for ea class to which one or more regions belong
and filters used for an already-encoded frame to compensate for
a distortion/superimposed onto said each block by using said
filter.
[6] image decoding device comprising:

variable length decoding unit for
varjable-length-decoding a parameter for prediction signal
ggneration, a compressed difference image, and filter
information, which are included in a stream;

a prediction image generating unit for generating a
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prediction image from both the parameter for prediction signa
generation which said wvariable 1length decoding unit
variable-length-decoded, and a reference image;

a decoding unit for decoding the compressed difference
image which said variable 1length decoding nit has
variable-length-decoded, and adding said differenge image and
the prediction image generated by said prediction image
generating unit to acquire a decoded image;

a filtering unit for carrying out a filtering process of
compensating for a distortion superimpoged onto the decoded
image acquired by said decoding unit, And for outputting the
decoded image filtered thereby to/f said prediction image
generating unit as the reference iplage, as well as to outside
said image decoding device as a fi/ltered decoded image, wherein

said filtering unit includes a region classifying unit
for extracting a feature quapitity of each of the regions which
construct the decoded image acquired by said decoding unit to
classify each of the regions to a class to which said each of
the regions belongs #ccording to said feature quantity, and
a filter processing/finit for referring to the filer information
which said ariable length decoding unit has
variable-lengtjf~decoded to generate a filter which is applied
to the class/to which each region classified by said region

unit belongs, and compensate for a distortion

n the variable length decoding unit variable-length-decodes
information included in the stream and showing whether or not

to perform the filtering process on each of the blocks which
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construct the decoded image, the filter processing unit

performs the filtering process on a block which the informati
indicates is subjected to the filtering process, among/ the
blocks which construct said decoded image, and outputting the
filtered decoded image to the prediction image generafing unit
as the reference image, as well as to outside said imgfe decoding
device as the filtered decoded image, while not rforming the
filtering process on a block which the informAtion indicates
is not subjected to the filtering process,/among the blocks
which construct said decoded image, nd outputting the
yet-to-be-filtered decoded image to gaid prediction image
generating unit as the reference imagle, as well as to outside
said image decoding device as the/filtered decoded image.
(8] An image decoding device gomprising:
a variable leng decoding unit for
variable-length-decoding a/parameter for prediction signal
generation, a compressgd difference image, and filer
information including f¥lter generation information and filter
selection informati about each small region, which are
included in a stredm;

a predictiHon image generating unit for generating a
prediction imade from both the parameter for prediction signal
generation Mhich said variable length decoding unit has
variable-Yength-decoded, and a reference image;
a/decoding unit for decoding the compressed difference
which said wvariable length decoding wunit has
able-length-decoded, and adding said difference image and
e prediction image generated by said prediction image
generating unit to acquire a decoded image; and

a filtering unit for carrying out a filtering process of
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compensating for a distortion superimposed onto the decode

image acquired by said decoding unit, and for outputting
decoded image filtered thereby to said prediction
generating unit as the reference image, as well as to
said image decoding device as a filtered decoded imag

said filtering unit includes a filter processdng unit for
referring to the filer information includi the filter
generation information and the filter selectfAion information
about each small region which said variable l¢hgth decoding unit
has variable-length-decoded to compensafe for a distortion
superimposed onto each small region.
[9] The image decoding device accoyding to claim 8, wherein
when the variable length decoding ur/it variable-length-decodes
selection information included irYthe stream, and showing a used
filter and including informatidn whether or not to perform the
filtering process on each the blocks which construct the
decoded image, the filtery/ processing unit performs a filter
selection according to/f said selection information and the
filtering process on block which the information indicates
is subjected to the/filtering process, among the blocks which
construct said coded image, and outputting the filtered
decoded image Yo the prediction image generating unit as the
reference imhge, as well as to outside said image decoding
device as e filtered decoded image, while not performing the
process on a block which the information indicates
subjected to the filtering process, among the blocks
construct said decoded image; and outputting the
ygt-to-be-filtered decoded image to said prediction image
generating unit as the reference image, as well as to outside

said image decoding device as the filtered decoded image.
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[10] An image encoding method comprising:

a prediction processing step of a prediction processj

generation and said reference image, and ca
difference image which is a difference between Said inputted
image and said prediction image;

a difference image compression progéssing step of a
difference image compression unit compregsing the difference
image calculated by said prediction processing unit;

a local decoding processing step of a local decoding unit
decoding the difference image compressed by said difference
image compression unit and adding'the difference image decoded
thereby and the prediction imade generated by said prediction
processing unit to acquire local decoded image;
a filtering processjhg step of a filtering unit carrying
out a filtering procegs of compensating for a distortion
superimposed onto the Aocal decoded image acquired by said local
decoding unit, and gutputting the local decoded image filtered
thereby to said prediction processing unit as the reference
image; and

a varigble length encoding processing step of a variable
length engbding unit variable-length-encoding the parameter
for pregfiction signal generation detected by said prediction
procegsing unit, the difference image compressed by said
difference image compression unit, and information about a
fAlter which is used when said filtering unit carries out the

filtering process, wherein

a region classifying unit of said filtering unit includes
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aregionclassificationprocessingstepcﬂfextractingeafeatu e
quantity of each of the regions which construct the lgkal
decoded image acquired by said local decoding unit to cl#ssify
each of the regions into a class to which said each of the/regions
belongs according to said feature quantity, and/ a filter
designing and processing unit of said filtering it includes
a filter processing step of, for each class to whAich one or more
regions, among the regions which construct s®id local decoded
image, belong, generating a filter which fiinimizes an error
occurring between said inputted image apd said local decoded
image in each of the one or more regiong belonging to said each
class to compensate for a distortion guperimposed onto said one
or more regions by using said filter.

[11] An image decoding method /comprising:

a variable length decodyng processing step of a variable
length decoding unit variabZe-length-decoding a parameter for
prediction signal generafion, a compressed difference image,
and filter informatio which are included in a stream;
a prediction Amage generating processing step of a
prediction image ggherating unit generating a prediction image
from both the payameter for prediction signal generation which
sald variable Yength decoding unit has variable-length-decoded,
and a refergnce image;

a degcoding process step of a decoding unit decoding the
compresged difference image which said variable length decoding
as variable-length-decoded, and adding said difference
e and the prediction image generated by said prediction
age generating unit to acquire a decoded image; and

a filtering processing step of a filtering unit carrying

out a filtering process of compensating for a distortion
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superimposed onto the decoded image acquired by said decoding

unit, and outputting the decoded image filtered thereby to safd
prediction image generating unit as the reference image, as
as to outside said filtering unit as a filtered decoded Amage,

wherein

a region classifying unit of said filtering undt includes
a region classification process step of extracting a feature
quantity of each of the regions which constrydct the decoded
image acquired by said decoding unit to classify each of the
regions to a class to which said each of /the regions belongs
according to said feature quantity, and ilter processing unit
of said filtering unit includes a fjlter processing step of
referring to the filter informatiorywhich said variable length
decoding unit has variable-lengtlhf~decoded to generate a filter
which is applied to the class Yo which each region classified
by said region classifying it belongs, and compensate for a
distortion superimposed oyito a region belonging to said class
by using said filter.
[12] An image decody¥ng device comprising:
a variable lefigth decoding processing step of a variable
length decoding yhit variable-length-decoding a parameter for
prediction sigfial generation, a compressed difference image,
and filter ipformation including filter generation information
and filter/selection information about each small region, which
are incfuded in a stream;

a prediction image generating processing step of a
prefliction image generating unit generating a prediction image
rom both the parameter for prediction signal generation which
said variable length decoding unit has variable-length-decoded,

and a reference image;
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a decoding process step of a decoding unit decoding £he
compressed difference image which said variable length decbding
unit has variable-length-decoded, and adding said difAerence
image and the prediction image generated by said ediction
image generating unit to acquire a decoded imagei and

a filtering processing step of a filtering/unit carrying
out a filtering process of compensating fgr a distortion
superimposed onto the decoded image acquirgd by said decoding
unit, and outputting the decoded image filfered thereby to said
prediction image generating unit as the yeference image, as well
as to outside said filtering unit as A filtered decoded image,
wherein

a filter processing unit of said filtering unit includes
a filter processing step of reférring to the filter information
including the filter generZtion information and the filter
selection information ablut each small region which said
variable length decodirg unit has variable-length-decoded to

compensate for a distortion superimposed onto each small

region.




